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and symptoms of the stone disease comprise renal colic, flank pain, haematuria, obstructive uropathy, urinary tract infections, blockage of urine flow and hydronephrosis. These conditions may result in nausea and vomiting with associated suffering from the stone event. Thus, the treatment and time lost from work involve substantial cost imposing an impact on the quality of life (QOL) and the nation's economy. Apart from these, kidney stones are associated with an increased risk of chronic kidney diseases, end-stage renal failure, cardiovascular diseases, diabetes and hypertension. [1] There are several approaches for the treatment of urolithiasis that include the use of various synthetic and natural drugs in the conventional system of medicine. Once the presence of urinary stones is confirmed and their location, size and type are established, medical intervention comes into play that includes treatment by drug therapy or surgical removal of the stones. The intervention includes non-steroidal anti-inflammatory drugs (NSAIDs) and opioids for relieving pain associated with urolithiasis. Both the categories of drugs have been found to be equally effective although NSAIDs are known to cause potential gastrointestinal and renal side effects, whereas opioid analgesics require administration of antiemetic agents as they are known to cause nausea and vomiting along with urinary retention, constipation and respiratory depression. Medical expulsive therapy is used to allow spontaneous expulsion of moderately sized distal ureteral calculi from the urinary tract. Similarly, there are different groups of drugs for different types of calculi with their potential side effects or limitations. Apart from the administration of drugs to prevent the formation and/or expulsion of the renal stones, the other approaches depending on the case are extracorporeal shock wave lithotripsy, ureteroscopy, percutaneous nephrolithotomy, laparoscopic surgery and open surgery. [5(i)] The limitations in the conventional system of medicine for treating this condition are the cost involved in the diagnosis with regard to the type of stone, metabolic disorder, invasive procedures and side effects of the medicines. [5(ii)] According to a survey conducted in India, 62% of the current Homoeopathy users have never tried conventional medicines for day-to-day health problems and 82% would not switch to conventional treatments, unless it is an emergency. Presently, Homoeopathy is accepted as a system of gentle healing. The inherent strength of the system makes it a safe therapy, eco friendly and free from adverse side effects. [6] A retrospective study on the prevalence and likelihood ratio of symptoms in patients with good therapeutic response to Lycopodium clavatum also reflects the action of this drug on kidney stones. [7] Homoeopathic literature shows the usefulness of homoeopathic medicines in the expulsion and dissolution of renal stones. There are case reports reflecting the importance of individualisation and the effectiveness of homoeopathic medicines in the expulsion of renal stones. [8] [9] [10] [11] Another study, a preliminary investigation on ultra-high diluted Berberis vulgaris in experimental urolithiasis, showed that the root-bark of homoeopathic medicine Berberis vulgaris has strong anti-urolithiasis potential at ultra-diluted dose. [12] Another in vitro study conducted using homoeopathic medicine signifies Berberis vulgaris to be a potent drug against calcium oxalate crystallisation both at the level of nucleation and aggregation. [3] The Central Council for Research in Homoeopathy conducted a multicentric observational study to evaluate the effectiveness of Homoeopathy in urolithiasis, which showed positive results. The medicines found most useful were Lycopodium clavatum in 40.9% (n = 90) of cases; Sulphur in 12.3% (n = 27) of cases; Pulsatilla nigricans in 8.2% (n = 18) of cases; Nux vomica in 6.2% (n = 14) of cases and Cantharis vesicatoria in 5.9% (n = 13) of cases. [13] With this background and keeping in view the results of a previous study, this double-blind, placebo-controlled study has been undertaken by the Council to evaluate the efficacy of Lycopodium clavatum in the treatment of urolithiasis and to access the effectiveness of homoeopathic medicines in the treatment of acute renal colic. Further, the symptoms of Lycopodium clavatum medicine were also verified.
MateRIals and Methods

Study design, setting and duration
This multicentric, randomised, double-blind, placebo-controlled trial was conducted at seven centres, namely the Central Research Institute (H), Noida (Uttar Pradesh); the Homoeopathic Drug Research Institute, Lucknow (Uttar Pradesh); the Regional Research Institute (H), Shimla (Himachal Pradesh), Jaipur (Rajasthan) and Puri (Odisha); Dr. Anjali Chatterjee Regional Research Institute (H), Kolkata (West Bengal) and the Clinical Research Unit (H), Siliguri (West Bengal), between July 2012 and March 2015. The four study sites in the first stone belt and three study sites in the northeast region were considered keeping in view the prevalence of the disease condition as per the two belts mentioned in the introduction section. The investigators were given training on the study protocol before the initiation of the study. The data of cases wherein Lycopodium clavatum was prescribed in the observational study of Council [13] were investigated, and symptom syndrome was framed subsequently and provided to the study investigators as ready reference before initiating this study.
The study protocol and procedure followed were in accordance with ethical standards of Council, Helsinki Declaration of 1964 [14] for human experimentation, revised in October 2000 and with Good Clinical Practice in India. [15] Data of trial were reported as per the Reporting Data on Homoeopathy Treatments Guidelines. [16] Protocol clearance was obtained from the Institutional Ethic Committee of the Council and registered with the Clinical Trials Registry of India with trial registration no. CTRI/2011/12/002210 dated 8.12.2011. Written informed consent for participation in study and use of patient data for research and educational purposes was obtained from participants before enrollment in the study.
Eligibility criteria Screening
During the enrolment period of the study, patients reporting at the outpatient department (OPD) of the seven research centres were screened (preliminary and detailed) on the basis of the inclusion and exclusion criteria. Patients having symptomatology like Lycopodium clavatum after repertorisation were enrolled in the study by Investigator without deviating from the homoeopathic principle of 'Individualisation'. Each participant was verbally explained about the study, with the help of a patient information sheet, and thereafter, a written informed consent was obtained from them for voluntary participation in the study. However, they were free to withdraw the consent from the study at any point of time.
Inclusion criteria
a. Cases with radiographic evidence (X-ray and ultrasound of kidney/ureter/bladder [KUB]) of calculi in KUB (both symptomatically and asymptomatically diagnosed cases) with or without mild hydronephrosis b. Size of calculi: In the case of single calculus, 5 mm or above c. In the case of two or more calculi, one calculus must be 5 mm or above d. Both sexes of age between 18 and 60 years e. Written informed consent from the patient.
Exclusion criteria
a. Cases with moderate/severe hydronephrosis b. Creatinine levels >2 mg% c. Recurrent urinary tract infections d. Acute retention of urine for >24 hours e. Cases with hyperparathyroidism f. Cases with gross developmental defects or structural abnormality of kidney g. Cases with other systemic diseases such as cardiovascular and endocrinal diseases or systemic infections or on other treatment therapies h. Impacted calculus, staghorn calculus i. Cases not having Lycopodium clavatum symptomatology j. If any exclusion criteria develop during the study, the case will be excluded.
Randomisation and group allocation
Patients fulfilling the eligibility criteria were enrolled and randomised into two groups -verum i.e., Lycopodium clavatum, and placebo group. The allocation in the respective groups was as per random numbers generated with the help of computer-based software available at www.randomizer. org (last accessed on 12 June 2012). Randomization chart was generated by statistician involved in study. They received either of the intervention i.e., Lycopodium clavatum or placebo (1:1 ratio).
As this is a multicentric study, the medicine and placebo were prepared in four lots i.e., A, B, C and D, which were sent to all the centres. Two lots belonged to verum and two belonged to placebo groups. This was done to reduce the bias to the extent possible among the site investigators.
Blinding
Both groups were assessed on same parameters. Participants and Investigator were blinded during the study period. Concealment was assured as the pharmacist had dispensed medicine to the patients from lots A, B, C and D as per the medicine lot assignment envelop provided by the Council. Pharmacist's contact with the patient was limited to dispensing and instruction regarding the administration of medicine.
His/her contact with the investigator was limited to the communication of the identity of the patient and the medicine to be prescribed. The investigator was not aware to which group and to which medicine lot the patient had been assigned.
Unblinding of the study was to be done only after the study got completed at all the centres, except in the case of reporting of any adverse event.
Intervention
History of each individual case was recorded on a structured pro forma followed by analysis and evaluation of the symptoms; totality of the symptoms was formed and repertorised using Synthesis repertory is printed version of Software program RADAR. Archibel, a Zeus Soft company at Belgian manufacturer Rapid Aid to Drug Aimed Research (RADAR).
Patients those who were fitting to Lycopodium clavatum drug picture were enrolled in the study, and others were treated in the OPD. As per the randomisation chart, the patients were allocated to any one of the four medicine lots, two lots each contained either Lycopodium clavatum or placebo.
The potency was selected as per the susceptibility of the patient and followed serially by next higher potency as per the need of the case. A single dose was prescribed in each case, and medicine was repeated depending on the intensity of the complaints. The patients were advised to report for follow-up as per the need. The patients were followed up at one-month interval, and case was assessed for the respective symptoms for example, pain and dysuria by the investigator. Repetition of the medicine was done in the same or higher potency as per the need.
During acute renal colic, despite group allocation, the patients were prescribed the indicated homoeopathic medicines, and if not managed by Homoeopathy, they were either referred to the consultant or were left free to take any medication for acute phase. This information was also recorded. After the completion of acute episode, they received medicine from the allocated group of treatments till completion of 1 year, and then data were analysed.
Sample size
The sample size was calculated keeping in view the outcome of the earlier observational study on urolithiasis conducted by the Council (2005-2010). [13] The effect size in the previous study was 0.5, so in the present study also, using an effect size of 0.5 with the power 0.85, α = 0.05 and intervention:placebo at 1:1, the sample size was calculated as 59:59. Thus, a total of 118 cases were required for the final analysis. It was considered that there might be an estimated 25% of dropouts, and few of the cases may have an acute phase and will be then considered as a subgroup, and hence the total sample size should be 180. Thus, cases to be enrolled at each centre were 15:15 (verum: placebo).
Outcome measures
The primary outcome measure was clinical cure i.e., dissolution/expulsion of renal calculus with radiological evidence (X-ray and ultrasound KUB) of no calculus in the urinary tract. Each patient enrolled in the study was assessed with laboratory parameters at every 3 rd , 6 th , 9 th and 12 th month.
If patients reported of any expulsion in between the follow-up, ultrasound examination was done to assess.
The secondary outcome parameters were relief in pain (flank) and dysuria as per the Visual Analogue Scale (VAS) from 0 to 10, where 0 indicates no pain and 10 indicates maximum severity, assessed at every month follow-up. The World Health Organization-QOL (WHO-QOL) BREF was assessed at baseline and at 12 months for changes in QOL parameters.
Statistical analysis
The analysis was carried out with intention-to-treat (ITT) approach, and missing values were handled using Last Observation Carry Forward (LOCF) method. IBM at Bengaluru, India manufactured Statistical Package for Social Sciences (SPSS) software, version 20 was used for carrying out the statistical analysis. Comparison between verum and placebo groups was performed at baseline to assess randomisation effect using an independent t-test for continuous variables and Chi-square test for ordinal data as applicable. Repeated-measures ANOVA was applied to assess the difference between the groups at different time points. Primary and Secondary outcome measures were assessed using Chi square test and independent t-test respectively. In all the analyses, P < 0.05 was considered statistically significant.
Results
Sociodemographic characteristics
Between July 2012 and March 2015, a total of 753 patients were screened, and 134 patients were enrolled from seven different institutes/units of the Council located all over India.
Out of these 753 screened cases, 619 were excluded due to various reasons as reflected in Figure 1 . 
Efficacy results: Intention-to-treat analysis
The results were assessed after completion of 1-year follow-up, and ITT analysis was considered as in few cases the stone got expelled/dissolved before 1 year and others were dropped out due to various reasons. Thus, LOCF was considered for all the 134 cases enrolled in the study.
Stone was expelled in 12 (19.0%) cases in the Verum group and in 9 (12.7%) cases in the Placebo group. No significant difference was found between the groups. The mean size of single stone expelled in the Verum group was 9.4 ± 4.9 mm and 13.9 ± 2.2 mm in the Placebo group; the mean size of multiple stone was 10.1 ± 5.3 mm in the Verum group and 16.1 ± 9.1 mm in the Placebo group, which was not found to be statistically significant (P = 0.12 and P = 0.11) respectively. Although there was no statistical difference in the size of stone expelled and number of stones (single/multiple) expelled in the Verum and Placebo groups, patients reported symptomatic relief. Details of outcome assessment results are summarised in Table 3 . The WHO-QOL Bref was used for the assessment of QOL; no difference was found between the groups [ Table 3 ]. For the assessment of pain and dysuria, VAS was used, and statistically significant difference (P = 0.039) was found between the two groups for pain at different time points [ Figure 2 ]. The positive trend in favour of Homoeopathy was found in dysuria [ Figure 3 ]. For acute pain management, patients were advised to take their desired intervention, and the events were recorded. A total of 15 patients were recorded for acute pain: nine patients were from the Verum group and six were from the Placebo group. Eight of the 15 patients were prescribed homoeopathic intervention such as Belladonna and Magnesia phosphorica and seven were managed by conventional medicine.
Verified Lycopodium clavatum symptoms
To achieve the secondary objective of the study, Lycopodium clavatum symptoms for all the 63 cases in the Verum group were assessed in relation to medicine-specific symptoms found in the observation study of urolithiasis conducted by the Council [13] and for the prevalence and likelihood ratio of Lycopodium clavatum symptoms' study. [7] The symptom syndrome of Lycopodium clavatum confirmed in this study is mentioned in Table 4 .
dIscussIon
This was a double-blind, randomised, placebo-controlled study, and the physician was to prescribe Lycopodium clavatum on the basis of individualisation. These patients not covering the symptomatology of Lycopodium clavatum were excluded from the study and were treated in the general OPD. Enrolment in the study was difficult as many cases, though reflecting Lycopodium clavatum symptomatology, were excluded as the size of the renal calculus was <5 mm, which can be seen from the large gap in the screened (n = 753) and enrolled (n = 134) cases. Strict eligibility criteria affected the enrollment and further affected the external validity of study.
There was a heavy loss to follow-up during the study period, which made assessment of results tough. Another limitation was that after selecting Lycopodium clavatum as medicine for patients at baseline, the investigators were supposed to continue the same medicine with suitable potencies during follow-up period, which contradicts the routine homoeopathic practice where there could be requirement of change in prescription. It was observed in one of the reviews that, often, homoeopaths do not find the correct remedy at once and/or change the remedy as the clinical picture changes. In a case of a double blind trial, a homoeopathic practitioner often encounters the challenge that, changes occuring due to any three possibilities, namely, a failure to reach correct similimum, any symptom shift in patients, totality or patient being a participants of a placebo group. [17] Thus, physician bias to enroll non-Lycopodium clavatum cases in this study cannot be ruled out.
In an observational study of the Council [13] on urolithiasis, there was expulsion of stone in 41% of cases, whereas in the present study, stone was expelled in only 19% of cases. The difference in the results could be because of the study design. In the observational study, though the prescription was individualised, there was freedom to the investigators for change of prescription or potency of medicine. This was not applicable in the current study. In the present study, double-blind, placebo-controlled methodology was adapted, which is the gold standard in conventional medicine for clinical trials, but it seems that, this methodology may not be suitable for Homoeopathy practice, which is reflected in other homoeopathic studies. [18, 19] This observation has been in consonance with a study where the impact of study quality on outcome in placebo-controlled trials of Homoeopathy was assessed, and it was found that studies with better methodological quality tended to yield less positive results. [20] In the present study, significant reduction in flank pain and pain during micturition was found between the groups at different time points. This is in agreement with another homoeopathic pilot study on urolithiasis. [21] In the present study, 12 symptoms of Lycopodium clavatum were found in accordance with a previous study of the Council, [13] and eight symptoms were confirmatory as per the study of the prevalence and likelihood ratio of Lycopodium clavatum symptoms' study. [7] Thus, these symptoms can be considered while prescribing Lycopodium clavatum in any disease condition. Digestive troubles and urinary complaints were present in almost all the cases of urolithiasis.
Patients in the placebo group had undergone the homoeopathic case history recording procedure that might contribute considerably to a possible treatment effect, decreasing the likelihood of identifying differences between the groups. [20] To achieve efficacy results using Lycopodium clavatum in urolithiasis, a pragmatic approach is suggested for future studies.
conclusIon
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Méthodologie: Un essai randomisé multicentrique, en double insu et contrôlé par placebo a été mené. Les patients ont été sélectionnés en fonction des critères d'inclusion et d'exclusion et seuls les cas pour lesquels le Lycopodium clavatum était indiqué après avoir été répertoriés ont été retenus. Au cours de coliques néphrétiques aiguës, malgré l'affectation des groupes, des médicaments homéopathiques indiqués ou des médicaments conventionnels ont été prescrits aux patients ; la douleur et la dysurie ont été évaluées à l'aide de l'échelle visuelle analogique (EVA).
Résultats: Il n'y avait pas de différence statistiquement significative (P = 0,31) entre les groupes en ce qui concerne le nombre de cas d'expulsion de calculs au cours de l'essai. La taille moyenne du calcul unique expulsé dans le groupe homéopathie était de 9,4 mm ± 4,9 mm et de 13,9 mm ± 2,2 mm dans le groupe placebo la taille des calculs multiples était de 10,1 mm ± 5,3 mm dans le groupe homéopathie et de 16,1 mm ± 9,1 mm dans le groupe placebo, ce qui n'était pas statistiquement significatif (P = 0,12 et P = 0,11) respectivement. Une différence significative a été trouvée dans le score EVA entre les groupes (P = 0,039) pour la douleur et une tendance positive pour l'homéopathie a été notée pour la dysurie. Un syndrome symptomatique et vérifié du Lycopodium a été observé. 
